The pharmacokinetics of ticarcillin/clavulanate acid in neonates.
The pharmacokinetics of a 25:1 combination of ticarcillin and clavulanate were studied in nine pre-term and seven full-term neonates. Pre-term neonates with a gestational age ranging from 30 to 36 weeks received 83.3 mg of ticarcillin and 3.3 mg of clavulanate per kg bw and full-term neonates with a gestational age from 39 to 43 weeks received 100 mg of ticarcillin and 4 mg of clavulanate per kg bw 8-hourly, each by a slow infusion over 10 min. Serum was sampled 15, 30, 60, 120, 240 and 480 min after the first dose and trough samples were additionally obtained on the fourth day of treatment. The patients were allocated to Groups 1-3 on the basis of the pharmacokinetic characteristics obtained. Group 1 comprised seven full-term babies. Group 2 contained seven pre-term neonates with a birth weight between 1915 and 2650 g and Group 3 consisted of two pre-term neonates of low birth weight (1400 g and 1640 g). Mean (+/- S.E.) pharmacokinetic characteristics of Group 1 patients for ticarcillin were: Cmax = 404.9 mg/l (36.0); T = 2.68 h (0.23); AUC = 1287 h.mg/l (69); Vd = 266 ml/kg (28) and for clavulanate: Cmax = 15.0 mg/l (1.2); T = 1.39 h (0.12); AUC = 30.1 h.mg/l (1.7); Vd = 263 ml/kg (22). Corresponding parameters for Group 2 patients for ticarcillin were: Cmax 278.7 mg/l (30.4); T = 4.20 h (0.49); AUC = 1107 h.mg/l (57); Vd = 338 ml/kg (35) and for clavulanate: Cmax = 8.4 mg/l (0.56); T = 2.56 h (0.18); AUC = 27.1 h.mg/l (2.0); Vd = 414 ml/kg (29). Drug accumulation was not observed in patients of Groups 1 and 2. Each of the two patients of Group 3 presented a pharmacokinetic profile which was considerably different from those observed in Groups 1 and 2. While in patients of the latter group the peak serum concentrations were achieved at 15-30 min after the end of infusion, these concentrations occurred between 120 and 240 min in one of the Group 3 patients. In the other Group 3 patient a remarkable drug accumulation was noted but was not associated with clinical or laboratory evidence of toxicity. These data show that ticarcillin and clavulanic acid in these dose ranges achieved adequate peak and trough concentrations in pre-term and full-term neonates.